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Drehgelenk mit einer Einrichtung zur (Compensation unterschiedlicher Lastmomente 



(57) Die Erfindung betrifft ein Drehgelenk mit einer Einrichtung zur Kompensation unterschiedlicher Lastmomente. 
vorzugsweise bei Operationsmikroskopen. Das Mikroskop muB Ober einen vorgegebenen Bereich leicht schwenkbar 
sein und danach die eingestellte Position beibehalten. Durch den An- oder Abbau unterschiedlicher Zusatzeinheiten 
andert sich sowohl die Masse, als auch die Lage des Masseschwerpunktes relativ zum Drehgelenk. Ziel der Erfindung 
ist es diese Anderungen weitestgehend zu kompensieren. Die durch die Erfindung zu losende Aufgabe besteht darin 
eine Einrichtung zu schaffen, die ein veranderliches Gegenmoment erzeugt. Erfindungsgemad wird die Aufgabe 
dadurch geldst, daB an einem mit dem das Operationsmikroskop tragenden Gelenkarm verbundenen Bauteil ein 
gegen das Lastmoment wirkende Feder befestigt ist. Der Befestigungspunkt der Feder ist in Richtung der Drehachse 
des Gelenkes verschiebbar. Ein Winkel, der sich zwischen dem Gelenkarm und einer Verbindungslinie zwischen der 
Drehachse und dem Befestigungspunkt der Feder ergibt ist einstellbar. Fig. 1 
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(54) Drehgelenk mrt einer Einrichtung zur Kompensation unterschiedlicher Lastmomente 

(57) Die Erfindung betrifft ein Drehgelenk mit einer Einrichtung zur Kompensation unterschiedlicher Lastmomente 
vorzugsvye.se bei Operafonsmikroskopen. Das Mikroskop muB Ober einen vorgegebenen Bereich leicht scSwenkber 
T^TJZltiTT^ P ° Sit r beibehalten " Durch An- oder Abbau unterschiedlicher ZusatSehen 
ist es d ese A„l „ T f j""* * ^ de> M ^eschwerpunktes relativ zum Drehge.enk. Ziel der Erfindung 
.st es d.ese Anderungen we.testgehend zu kompensieren. Die durch die Erfindung zu losende Aufgabe besteht darin 
e.ne E.nnchtung zu schaffen. die ein verander.iches Gegenmoment erzeugt. Erf indungsgemaB wird die Aufgabe 
dadurch ge os , daB an e.nem mit dem das Operationsmikroskop tragenden Gelenkarm verbundenen Bauteil ein 
gegen das Lastmoment vwkende Feder befestigt ist. Der Befestigungspunkt der Feder ist in Richtung der Drehachse 

Drehachse U nrdT m R , ^ d " SiCh ""'"^ ^ Gelenkarm Und einer Verbindungs.inie zwischen de 

Drehachse und dem Befestigungspunkt der Feder ergibt ist einstellbar. Fig. 1 
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Patentanspruche: 

1. Drehgelenk mJt einer Einrichtung zur Kompensation unterschiedlicher Lastmomente vorzuaswelse fur 

Hierzu 2 Seiten Zeichnungen 
Anwendungsgebiet der Erfindung 

■ 

Operationsmikroskopen auf. bei d^Sl5SStoSJS!S Las ^ omente ,reten beispielsweise bei 
Charakteristik der bekannten technischen Losungen 

SSSSTSE^^ der E in s te „on ? auf das Obiekt und zur Anpassung an die 

nicht durch den Schwerpunk, 2 iSXSSSlS^SSS^^^^ verschiedene Achsen angeordnet. die rneist 
Schwerpunktlage. Dadurch treten unte" cMed^ Ver§ndert sich die Masse und * 

eigentlichen Lege zu ha.ten. sind Bn^Z^^^^S^ Drehgelenken auf. Um das Gerat in seiner 
Einrichtungen bekannt, die durch eine Fed« ein GeoTnm™ * u . kle ™en bzw. zu bremsen. Weiterhin sind 
AusrOstungsvariante ausgelegt JnLZ un d« A 88 r^*"" ^"moment nur fur eine 
ein Bremsmomen, notwendig NacnteiliJ bei dSser ^sunTn S^f^T 9 , ^ d8S A " Se,Zen VOn Zubeh6r ist 
der Operation der Benutzer dte Klemm 

Bremsen muB der Benutzer eine •n^^ a ^^^^^^f nn ha,te " ™ B b ™ »»•' fest eingestellten 
andert sich das zu kompensierende Moment mifder Bdweounn n da * Bre T, smome "t ™ Qberwinden. Weiterhin 
bleibt, muBesauf das maximal auftretende oTehm^en ^ ° 3 daS Bre ™™™"t Jedoch konstant 
Bewegungen um andere Achsen auSonrt weSn somit Z ^£"Z5 ^ ^ ^ daB u " beab ^ntigte 
Operationsablauf gestort wird. weroen, somit die Grundemstellung des Cerates verandert und dadurch der 

Ziel der Erfindung 

gewahrleistet. daB das Cera >m IS^lSSS^i'^^ ,,0hw ^f^™"* 9«schaffen werden, die 

daB ein Benutzer ohne gr*Beren KraSS^ - -««■ ist. 

Darlegung des Wesens der Erfindung 

?Jen^^ 

Massen und unterschied.iche Lag *h "T^"' ^ d ° rCh u " terschi ° d "<*e GrSSe der 
Lastmomente durch ein einstellbares ^ge^^aZ^r l, *** Ge ' enkeS auftreteflde ""terschiedliche 

ErfindungsgemaB wird die Aufaabe dadurrh T ^ « 'e.lwe.se kompensiert warden konnen. 

Lastmoment "irkendeVed^ «-«*«". verbundenen Bautei. eine gegen das 

und entgegengesetzt z. B. mitte.s GeSndewindl^^^hS^ w > J" * '" RiChtU " 9 def Drehachse Orehgelenkes 
tragenden Geienkarm und einer VeZd U nosHn,e zw^ch^ SJ, n k l^'T* ™ def sich wischen dem die M ***n 

Feder ergib, so einstellbar. daB ,fchtfi™S2^S des Orehgelenkes und dem Befestigungspunkt der 

Drehachse des Orehgelenkes undTm Sch^ auf ei " er Verbindungs.inie zisohen der 

Vorspannung der Feder vorhanden SChWerpunkt de newe ( l.gen Masse befindet Vorteilhaft sind Mittel zur Veranderung de, 

Ausfuhrungsbeispiel 

In Hgur 1 ist um eine in einem Gehause 1 1bSSSSSSSiS^^ Befest.gungspunktes fur die Feder 

der ein Operatidnsmikroskop 3 tr^i^S^Z^mX^ ^"^^^ Orehgelenkes ein Hebelarm 2. 

fest mit dem Hebelarm 2 verbunder , |« Die Schefbe JtrsTt tl ! > ? ** n is I weiterhin eine Scheib « < d «hbar gelagert, die 

5 mittels einer Spinde. 7 verstel.t SS„ l^i^S'^V Verlau,enda Nut 6 ' d " •«« G'eitstein 

eine Schnecke 8 eingreift. An dem Gleitstein 5 st mitteTs .2^. J f ^'^ 4 befindet 8ich eine Schneckenverzahnung in die 

ist mit einer Gewindespindel 11 verbunden dil T^SS^Z J2^! ™ ^ 1 ° befeSt ' 9t ° aS a " dere Ende der Feder 10 
Operationsmikroskops bezeichnet C3ehause 12 verstellbar ,st M,t 13 ist der Masseschwerpunkt dea 

£ J&ZC^l^'SS.S' SPindCl 1 1 S ° ein9eSteMt " d8B d8S Gerat ,eich ' - dia **** 1 ^wenkbar ist und 
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Verandert sichz.B. durch Ansetzen eines Zusatzgerates an das Operationsmlkroskop 3 sowohl die an den Hebeia~rmTb" e f fi ,tin* fi 
Masse als auch d.e Lage des Masseschwerpunktes 13, kann der Zustand eintreten daB das Geral : ohna Kllmm SK^W 1 ' 
Kompensation der zuaStzlichen Masse wlrd mittels der Spindel 7 der fJSSl vori 'JJ SSS^J5S31^? 
alien moghchen W.nkellegen ein gleichmiSBiges Gegenmoment zu erzleleh, 1st es erforderi [eh • dT.lchX F^ertnn^Zl 

urehgeienkesfurvierversehiedeneausgewahlteSchwerpunktlagendargestellt. 
Gleiche Bauteile sind mlt den gleichen Bezugszeichen wie in Figur 1 bezeichnet 

wTf»J e h?- r ^ 8Ch l 6 ] ' S I e i ne SC , h6ibe 16 drehbar 9ela9ert ' die Schlitze - 20 ' 21. 22, 23 tragt. In dem Schlitz 20 ist ein Bolzen 24 




Fig.' 2 
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(54) Rotary joint having a device for compensating for differing load moments 

(57) The invention concerns a rotary joint having a device for compensating 
for differing load moments, preferably in the context of surgical microscopes. 
The microscope must be easily pivotable over a predefined range, and must then 
remain in the position that is established. The mounting or removal of various 
additional units causes both the mass and the position of the center of mass 
relative to the rotary joint to change. The purpose of the invention is to 
compensate for these changes to the greatest extent possible. The object to be 
achieved by the invention is that of creating a device that generates a 
modifiable countermoment . According to the present invention, the object is 
achieved in that a spring acting against the load moment is attached on a 
component joined to the articulated arm that carries the surgical microscope. 
The attachment point of the spring is displaceable in the direction of the 
rotation axis of the joint. An angle that results between the articulated arm 
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and a connecting line from the rotation axis to the attachment point of the 
spring is adjustable. FIG. 1 

ISSN 0433-6461 
5 pages 

[Typewritten note at bottom of second page: 

A duplicate of Patent no. 221 571 has appeared. (Partially confirmed in 
accordance with Amendment to Patent Law § 18, Para. 1) 



Claims 

1. A rotary joint having a device for compensating for differing load 
moments, preferably for surgical microscopes, in the context of which masses 
of differing magnitudes can be mounted on an articulated arm, 

wherein a spring acting against the load moment is attached on a 
component joined to the articulated arm; the attachment point of the spring is 
displaceable toward and away from the rotation axis of the rotary joint; an 
angle between the articulated arm carrying the masses and a connecting line 
from the rotation axis of the rotary joint to the attachment point of the 
spring is adjustable; and the attachment point of the spring is preferably 
located on a connecting line between the rotation axis of the rotary joint and 
the center of gravity of the respective mass, 

2. The rotary joint as defined in Claim 1, 

wherein means for modifying the preload of the spring are present. 

Accompanied by 2 sheets of drawings 
Applicability of the invention 

The invention is utilized in the context of rotary joints in which, upon the 
occurrence of differing load moments, the latter are largely to be compensated 
for. Differing load moments of this kind occur, for example, in surgical 
microscopes in which the microscope head is intended to be easily pivotable 
and to retain its position in any location. The device mass, and also the 
location of the center of gravity of the mass, change when different accessory 
devices are used. 

Characteristics of known technical solutions 

In surgical microscopes of known design, for the purpose of focusing onto the 
specimen and for adaptation to the appropriate surgical technique the actual 
stereomicroscope is arranged movably about various axes that usually do not 
pass through the center of gravity of the device. The mass and the location of 
the center of gravity change when accessory units are mounted. As a result, 
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differing load torques occur at the rotary joints. In order to retain the 
device in its actual position, devices for locking or braking the rotary 
joints are known. Also known are devices that generate a countermoment by way 
of a spring; that countermoment can be designed for only one equipment 
variant, and an additional braking moment is necessary if the equipment 
changes due to the mounting of accessories. These solutions are 
disadvantageous in that in the context of adjustment movements before or even 
during the operation, the user must release the lock and must prevent the 
device from tipping over; and if the brakes are set, the user must apply a 
correspondingly large force to overcome the braking moment. In addition, the 
moment to be compensated for changes with the movement about the rotation 
axis. Since the braking moment remains constant, however, it must be set to 
the maximum torque that occurs. The danger exists that unintentional movements 
about other axes will be performed, thus changing the basic setting of the 
device and thereby interfering with the surgical procedure. 

Purpose of the invention 

The purpose of the invention is to eliminate all the disadvantages; in 
particular, the intention is to create for a rotary joint, preferably for 
surgical microscopes, a device for compensating for differing load moments 
which guarantees that the device is held in any position with differing 
accessories, and a residual moment is so small that a user can bring the 
device into a desired position without great energy expenditure. 

Presentation of the invention 

It is the object of the invention to configure a rotary joint, preferably for 
surgical microscopes, in the context of which masses of differing magnitudes 
can be mounted on an articulated arm, in such a way that differing load 
moments occurring as a result of differing magnitudes of the masses and 
differing locations of the centers of mass with respect to the rotation axis 
of the joint can be entirely or partially compensated for by way of an 
adjustable countermoment. 
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According to the present invention, the object is achieved in that a spring 
acting against the load moment is attached on a component joined to the 
articulated arm. The attachment point of the spring is displaceable, e.g. by 
means of threaded spindles, toward and away from the rotation axis of the 
rotary joint. In addition, an angle that results between the articulated arm 
carrying the masses and a connecting line from the rotation axis of the rotary 
joint to the attachment point of the spring is adjustable in such a way that 
the attachment point of the spring is preferably located on a connecting line 
between the rotation axis of the rotary joint and the center of gravity of the 
respective mass. Advantageously, means for modifying the preload of the spring 
are present. 

Exemplary embodiment 

The invention will be explained in further detail below with reference to the 
schematic drawings, in which: 

FIG. 1 shows a rotary joint according to the present invention with 
continuous modification of the attachment point for the spring; and 

FIG. 2 shows a simplified variant with four selected positions of the 
attachment point for the spring. 

In FIG. 1, a lever arm 2 that carries a surgical microscope 3 is mounted 
rotatably about a rotation axis 1 of a rotary joint according to the present 
invention secured in a housing 12. Also mounted rotatably about rotation axis 
1 is a disk 4 that is immovably joined to lever arm 2. Disk 4 carries a groove 
6, running radially with respect to rotation axis 1, in which a slide block 5 
can be displaced by means of a spindle 7. A worm tooth set, into which a women 
8 engages, is located on the periphery of disk 4. A spring 10 is attached by 
means of a cable 9 to sliding block 5. The other end of spring 10 is joined to 
a threaded spindle 11 that is displaceable in housing 12. The number 13 
designates the center of mass of the surgical microscope. 

The preload of spring 10 is adjusted by means of spindle 11 in such a way that 
the device is easily pivotable about axis 1, and the position is reliably held 
once established. 



5 



If both the mass attached to the lever arm 2 and the position of center of 
mass 13 change, for example because an additional device is mounted onto 
surgical microscope 3, the situation may occur that the device moves down 
without locking. To compensate for the additional mass, sliding block 5 is 
shifted away from rotation axis 1 by means of spindle 7. To achieve a uniform 
countermoment in all possible angular positions, it is necessary for the 
spring application point on sliding block 5 to be located on a connecting line 
between rotation axis 1 and center of mass 13- This is achieved by actuating 
worm 8, which rotates disk 4 about rotation axis 1. 

To simplify operation of the device, it is advisable and sufficient if center- 
of -gravity locations located close to one another are combined into common 
centers of gravity. FIG. 2 depicts an example of the implementation of a 
rotary joint according to the present invention for four different selected 
center-of -gravity locations. 

Identical components are labeled with reference characters identical to those 
in FIG. 1. 

A disk 16 that comprises slots 20, 21, 22, 23 is mounted rotatably about 
rotation axis 1. A stud 24 that is joined to cable 9 is nonpositively retained 
in slot 20. Stops 17 and 18 limit the rotation range of disk 16. A gripper 14 
is mounted, displaceably by means of a spindle 15, in a guide in housing 12. 

If the change in the mass of surgical microscope 3 with accessories exceeds a 
defined magnitude, stud 24 must be re-engaged into one of the corresponding 
slots 21 through 23. For that purpose, stop 17 can be removed so that lever 
arm 2 with surgical microscope 3 can be pivoted up out of that position until 
stud 24 engages into the slot of gripper 14. With the aid of spindle 15, stud 
24 is pulled out of slot 20 and surgical microscope 3 is pivoted further until 
the desired slot in disk 16 is located opposite stud 24. Stud 24 is then 
inserted into said slot by actuation of spindle 15. Surgical microscope 3 is 
then swung back, and stop 17 is secured again. By appropriate labeling of the 
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slots and allocation to the corresponding equipment variants of the surgical 
microscope, a suitable torque compensation can be set in each case. 
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